In a short span of three years, the Nanyang Technological University (NTU) in Singapore witnessed significant growth in the adoption of e-learning. With the use of professors-friendly e-learning applications, NTU has been able to achieve critical mass buy-in by the academic staff when the e-learning take-up rate achieved 85% of the existing NTU course curriculum. As NTU moves on to celebrate the third year of elearning, measures were taken with the careful design considerations that aimed to "humanize" e-learning, i.e. make e-learning interactive and engaging with active collaborations and student learning involvement. This includes the proliferation in the use of the video talking head format synchronized with the lecture presentation, live audio-video delivery, text chat and document annotations of a lecture presentation and delivery. This paper reviews the processes NTU adopted in adding the human touch to traditional elearning projects and serves as a good case study for other institutions with a similar aim to achieve interactive and engaged on-line learning.
Introduction
Nanyang Technological University was established in 1970. It is one of two publicly funded universities in Singapore. Courses offered includes engineering, biological sciences, business, education, accountancy and communication studies. In NTU, the service unit Centre for Educational Development (CED) is responsible for spearheading and facilitating e-learning.
The innovative brand name edveNTUre was created for her e-learning initiative in 2000: "e" represents everything electronic for the knowledge economy, and "ed" stands for education -the purpose of the platform for life-long learning. "Adventure" in a modified form depicts the concept of learning as an experience and journey to explore new frontiers of knowledge, much like a team collaborating synergistically together in new learning environments to discover new frontiers. With the university's name "NTU" embedded, "edveNTUre" symbolizes the e-learning initiative and aspiration for the University. Professors and students feel a sense of identity and affiliation as stakeholders in an environment where they share experiences, knowledge and experimentations in a new learning paradigm and environment. edveNTUre is accessible at http://edventure.ntu.edu.sg and the current home page is shown in Figure 1 below.
Figure 1:edveNTUre home page
Through the NTU e-learning eco-system, the University hopes to achieve the following business and educational goals: (a) to create an eco-system of life-long learning in our students and graduates towards the pursuit and establishment of a national digital knowledge economy; (b) to facilitate, equip and enable the academic staff (who represent the beginning of the e-learning food chain in this local context) to create and enhance content, develop competence and capability to deliver effective learner-centric and pedagogical approaches and methods for the training and development of our students and graduates; (c) to "humanize" e-learning and develop quality interactive and engaging content that will facilitate and enable self-paced learning for students anywhere, anytime on any device; (d) to enhance face-to-face tutorial sessions and enable collaborative learning in such environments through the provision of effective audio-visual tools; (e) to provide robust and reliable e-learning services to a progressive community in content delivery, knowledge management utilizing synchronous and asynchronous modes of teaching and learning. This includes an infra-structure that facilitates fault tolerance systems, disaster recovery-high availability-business continuity systems, content creation and editing tools, online assessment tools, student tracking and progress tools, etc.
When the University embarked on its own e-learning adventure, it undertook a process of due diligence to select a suitable platform and system. It finally adopted an established courseware and learning management platform from Blackboard (http://www.blackboard.com). The Blackboard product was used by over 3,300 institutions worldwide and this large user base will and community would ensure that this courseware management system will continue to evolve, receive community feedback, and provide new tools and better features that would continuously enhance the learning experience for students.
Today, this mission critical service is powered by high end SUN servers (SUN Enterprise 10000 then, and later SUN Fire 15000) running today on Solaris 8.0 with 10 domains on 34 processors, 42 GB system memory and 2.1 TB networked storage. The production and development servers have high network bandwidth (1Giga bits Ethernet link) connectivity. The system architecture facilitate those times when additional compute power is required, e.g. during the pre-examination time window, system resources (processors and memory) could dynamically be re-allocated from one server domain to another without shutting down the system. The current e-learning software platform is Blackboard 5.5.1 Level 3 with Oracle 8.1.6i as the database management system, Apache as the web server and BEA WebLogic as the portal application. Video-on-demand and web-casting services are powered by software and hardware systems from SGI, HP, Microsoft, Dell and AcuLearn platforms and products. edveNTUre has enabled and facilitated new paradigms of teaching and learning not possible before in traditional classroom settings.
Launched at an estimated cost of S$1.1 million, edveNTUre enables 23,000 NTU and its distance learning students and 1,300 academic staff to access online resources through innovative means of content creation and knowledge discovery. The e-learning platform allowed dynamic content to be delivered digitally over the campus wired and wireless network to any student, anytime, anywhere and on various devices. edveNTUre complements the traditional lectures through several e-learning tools including discussion forums for collaborative knowledge sharing, personalised learning, dynamic content delivery, and other automated e-teaching tools. This on-line learning environment will expose the students to new learning approaches as they acquire skills for life-long learning, a critical asset in today's knowledge economy.
Rapid E-learning Adoption Rate
Within three years of its implementation, nearly 90% of courses in the University have an active online presence (96% adoption rate for under-graduate and 75% for post-graduate courses). The hit rate in the Academic Year 2003/4 (from July 2003) was over 2.1 million page views per week from a student population of 23,000 and over 1,300 instructors (professors).
Planning for edveNTUre commenced in November 1999. The concept of edveNTUre was that it should be a dynamic e-learning environment that will evolve and facilitate change. The initial target was that by end 2000, there would be 100 courses online. The hardware system and software were delivered in May 2000. Within two months in July 2000 when the Academic Year 2000/1 began, two hundred course sites were online, exceeding the original target by two times. By December 2000, over 800 courses were online. The number of page view (more accurate measurement of utilization than page hits) was 1M/month in January 2001, and 1M/week in July 2002, and recently 2.1M/week in July 2003. In that regard, rather than having timeframe (straightly speaking, this was completed and implemented within 4 months), we have milestones of achievements. Figure 5 provides the course professor-instructor a good feel of how much time and effort the students spend on course content areas, communication areas (i.e. discussion boards, virtual chat, group pages, email) and student areas (edit home page, assignment drop box, student calendar).
Content Areas 55%
Communication Areas 30% Student Areas 15% . By Phase I, we have achieved saturation levels for the number of courses, student-learners and academic staff participation. Phase II which began in July 2002 was the beginning of the theme "humaniZing e-learning" and the introduction of active content. As e-learning become more pervasive, it was envisaged that it would be challenging for students to have a significant part of their learning online and expect them to remain engaged for content that are static page-turners. There was, thus, the need to make the content and learning experience of e-learning more engaging and interactive; Phase II emphasized the use of more human elements in the effective "high tech -high touch" delivery of learning online. This is manifested by the recent introduction of e-learning programs with branding like iNTUition, preseNTUr and aNTUna.
iNTUition (using InterWise ECP 4.2 http://www.interwise.com) is a synchronous learning tool that facilitates virtual class-rooms with students and professors not having to be in the same physical location at the same time. preseNTUr is the content creation and editing tools with systems supplied by AcuLearn Systems (http://www.aculearn.com). These systems were chosen for their ease of use, and would grately facilitate the creation of content quickly and effectively to humanize e-learning. aNTUna is the enablement of mobile-learning on wireless notebook and PDA devices using the product BlackboadToGo operating on the AvantGo (http://www.avantgo.com) system on Solaris OS. Sony Electronics provided the wireless LAN-capable video projectors (FX50 systems) installed in 120 tutorial rooms across campus. These advanced video projectors can be managed centrally and intelligently via this network connection. Through their wireless LAN capability, presentations can be delivered wirelessly through single or multiple projectors via the network locally or distributed widely across the globe.
Barriers to completion were minimal. This was due to the process of due diligence in the planning and deployment of emerging technologies appropriate for e-learning -potential applications were evaluated in depth before the system acquisition. Most of the technologies were acquired, rather than developed inhouse. Trying to develop the Learning Management System or other applications in-house was considered unwise in the light of recent and current e-learning evolution and developments. Acquiring the component systems like aNTUna, preseNTUr and iNTUition and integrating them with edveNTUre would, and have, enabled the University to progress quickly and effectively. In fact, NTU is today regarded as an exemplar and recognized for its leadership in e-learning in the region.
Development Stages of e-learning in the University
During Phase I, there were no contingency plans for edveNTUre. However, in view of the pervasiveness of e-learning in the University (evidenced by the high page-view rates of 2.1M/week in July 2003), plans were initiated to establish a remote Disaster Recovery (DR) site. This DR site would serve two purposes. Besides it being a secondary service site, it would also provide system load balancing, especially to students who access edveNTUre off-campus, as well as the growing community of professionals who pursue part-time courses and professional development and continuing education courses.
The general implementation strategy for e-learning involved the following processes:
• Careful use and selection of professor-friendly tools. We operated on the axiom that professors are the beginning of the e-learning food chain. If professors do not create an online course, e-learning do not exist.
• Creation of the edUtorium initiative, a staff development program -till date, over 1000 training places have been taken per year since its launch in April 2001.
• Information sharing sessions to bring awareness to the academic community -professors learn more openly and willingly through such sessions. Champion professors were requested to conduct and lead in such sessions.
• Workshop sessions conducted by fellow professors and other educational experts to provide training and enablement • Demostration show-and-tell sessions given by schools, Junior Colleges (JCs) and polytechnics to the university campus community-these sessions served to provide to the academic community an awareness of developments of IT in education at the earlier portion of the education "supply chain" of students. Professors were impacted by the message that "if this is the experience of their students today [in the schools, junior colleges and polytechnic], these future students would expect more when they become our students within a few years".
• Clinical sessions in which professors can walk-in and speak to technical staff regarding their need for assistance and guidance • Establishment of School-based e-learning Support Team to provide effective first line help.
(Schools refer to the Schools of Electrical & Electronic Engineering, Civil and Environment Engineering, Nanyang Business School, etc.) • Training sessions were done for students, but they were found to be unnecessary -edveNTUre is also student-friendly! A faculty development initiative -edUtorium -was established in April 2001 to provide training and support to the teaching staff as they were inducted into e-learning environments. Information sharing sessions, workshops and one-to-one clinical sessions on how to use the learning management system, edveNTUre, were regularly conducted. In addition, a computer-based teaching system on CD-ROM was developed for professors to learn anytime the edveNTUre system. A newsletter -aCEDamia -is also published monthly to share on news, development and best practices of teaching and e-learning for the academic staff.
For students, a manned Help Desk has been made available to support them. An RFI was called in 2002Q4 for Help Desk-Call Centre application to give better support and service to the student-learner community. Training sessions were initially organised for students, but such sessions were found to be unnecessary, as edveNTUre was browser-based. Except suffice for a short 20-minute talk to freshies -edveNTUre has been designed to be user-friendly -short reference guide on edveNTUre is printed and distributed to all freshie students annually.
At a higher administrative level, the e-learning initiative is fully supported and guided by an executive committee called IT-SEED (Steering Executive on Electronic Education) which provides directives and vision for new educational initiatives in NTU. The IT-SEED committee members comprise senior appointment holders and stake-holders, and have the capability to expedite influential action plans efficiently at a campus level. These senior executives also lead an e-learning support team at the departmental or school level. Members of the departmental/school support team are trained technicians who provide first-line and proximity assistance to academic and administrative staff. Problems beyond their first line supportive role are escalated to CED. An online line help-desk application from Parature (http://www.parature.com) ensures efficiencies (quick response and resolution) and effectiveness (tracking of help requests and technical assistance, case management and closure).
With the early success of e-learning, the university President then gave during his convocation speech in 2001 a vision to the University in which our students would learn more and more via online delivery (for lectures) in a blended environment in which students are engaged in face-to-face learning in smaller groups (for tutorial and review-recital sessions). It must be said that such senior management support has been strong and have helped to catapult the fast adoption rate of e-learning by the academic community. Coupled with good and robust technology and a sound strategy for change, results would, and have been, quantifiable.
The outcomes includes reaching saturation levels in the number of courses taught on line; all the students learn online in a majority of courses, with the involvement of almost all the teaching staff. However, what counts and a better indicator is the page view rate -this has risen from 1M page-views/month in July 2001 to 1M page-views/week in July 2002, and currently to 2.1M page views/week in July 2003.
Systems are continuously enhanced based on feedback from the user community of professors and students. In such user-centric systems, feedback, requests and opinions are readily sought and managed.
Adding the Human Touch
With the rapid adoption of e-learning on campus by both professors and students, measures were taken by the CED team to make e-learning interactive and engaging with active professor-to-students/students-tostudents active involvement, participation and collaboration.
In using IT for education, the focus should be on teaching, and not IT. A good online course should be one that achieves the pedagogical goals, and not one merely with flashing graphics and animation. E-mail and discussion forums facilitate interaction between the lecturers and students. Students extend their use to project work. However, these useful IT tools are only effective if they reinforce the already good teaching. While integrating IT into teaching, it must be borne in mind that teaching and learning should drive the use of technology, and not vice versa (Christudason, 1999 & Aslaksen, 1999 . To remind ourselves of this, the word "technology" was morphed into "te@chnology" to maintain that important focus.
Through Audio/Video Mediated Lecture Delivery
Audio/video mediated and multimedia communication can assist students in their learning\, when compared with the conventional classroom lecture (Gibbons et. al., 1977) . In the typical distance learning programmes, course participants do not have regular direct contact with their instructor. This creates a separation between students and teacher and lacks the vital "link" of face-to-face communication between the two parties (Keegan, 1986) . Video mediated communication adds that fine touch of humanizing the content delivery. While a student is accessing a piece of e-learning content, a plain and static presentation document would not carry much value with as the learner clicks through all the slides to decipher or extrude the meaning and context behind the key points. However, if the student is able to "see" and "hear" the instructor, he or she would be more engaged to learn as the complementary audio-video elements make learning more engaging and sustainable.
PreseNTUr -for Content Creation
PreseNTUr is an initiative targeted at teaching staff who like to add in a video presentation synchronized with their presentation slides. It is a content creation system based on technology from Aculearn (www.aculearn.com) that enables professors to quickly and easily create content with such a format Such talking head presentation format can, in addition to providing a human touch, also has the capability to pace the learning of the online lessons. Students have different learning rates, as they do for reading. However, when watching the synchronized presentations, they all learn at the same rate of lecture presentation, While the faster learning would find it easily to follow, it helps the slower and weaker learner to learn at a pace, much like the runner-pacer who helps the marathon runner complete the race.
Features that make this tool professor-friendly include the installation of the Aculearn tool as software addon to the commonly used Microsoft PowerPoint product. There is, hence, no need to learn an additional separate or supplementary content creation tool. Professors can prepare their lesson at their own convenience using a digital video camera and this authoring tool.
The studio set up of PreseNTUr system is shown in Figure 6 . Before publishing it, professors can edit, add, delete or rearrange slides. Once concluded, the presentation is then published and uploaded to a server for online delivery to students. The publication process usually takes a few minutes only. Once published, if there is a need to do any amendments to the presentations, that can be done easily on specific slides, and thereafter published. The need not to have to create the whole presentation all over again for each change is a major productivity enhancement when compared with other software tools available.
Once the content is published on-line, the lecture presentations can be accessed any where, any time on the network. The PreseNTUr video mediated lecture delivery is illustrated in Figure 7 . One key advantage of this system is that the video mediated delivery can be streamed live onto the PDAs and students can view the content on portable devices via the internally on the campus wireless network or wireless hot-spots or Internet point anywhere in the world.
Figure 6: PreseNTUr Setup

Figure 7: PreseNTUr Lecture Delivery
Breeze -for low-bandwidth media-rich content
Macromedia Breeze (http://www.macromedia.com/software/breeze) is a recent multimedia content creation tool that converts the conventional Microsoft PowerPoint slides into the low bandwidth format of the Macromedia Flash animation. It allows voice narration to be synchronized with the PowerPoint slide transitions. It also enables interactive quiz to be incorporated as part of the audio lecture. Like the preseNTUr platform, the key advantage of this software is that the learning curve is almost zero for those who are already familiar with Microsoft PowerPoint. The instructor only needs some training on how to incorporate audio into the lecture delivery. The audio mediated lecture is capable of reaching out to users with low bandwidth connectivity like 56k bps modem dial-up. NTU implemented Breeze to complement PreseNTUr and it is targeted at on-line lecture delivery that does not require the video talking head. An example of Breeze lecture presentation is shown in Figure 8 .
Figure 8: Breeze Lecture Presentation
Through Collaborative Community Learning
Using technology to teach is more than just transferring some pen-and-paper classroom tasks and lessons to the PC. It is a question of knowing how to use technology appropriately to do teaching, research and communicate. Instructors must overcome many challenges before they can effectively use technology to educate others. Even if they are technically competent in using the Internet and multimedia tools, instructors may not know how best to employ them in training -today's technology-enabled curricula are very different from traditional, classroom-based programs. The natural tendency for instructors, especially those schooled in conventional models of teaching, is to replace classroom teaching with technology, or use technology to enhance classroom teaching. However, these methods have usually yielded few returns on investments of time and money.
However, in an e-learning environment, it is difficult to guide, direct and stimulate discussion and learning.
There is a lack of spontaneity of live lectures that is instrumental in encouraging student motivation, involvement and development (Chrisudason, 1999) . There is a lack of personal coaching, immediate assistance and motivation from a mentor who can impart the right knowledge at the earliest time.
Students who are taking online distance learning courses have revealed that they were not sure, at times, that the concepts they learnt from the online materials were correct. When they asked among themselves, they were unable to concur with one another. They had tried contacting their lecturer at the remote end (by email and newsgroup discussion) and there was either no reply or a delayed response that did not actually clarify their doubts. At times, many of such unproductive iterations were needed in a typical Question & Answer exchange. The students also highlighted that they have to be disciplined in order to attend the online lectures on their own. There is a need for good time management and self-motivation to get themselves going.
With the proliferation use of E-learning, there is a gradual change from lecturer-centered to studentcentered approaches in the mode of teaching and learning. With the lecturer's role becoming a facilitator of learning, our students are required to participate actively and contribute to their learning. They need to be more disciplined and have greater self-management, and they must know what to learn, how to learn, and have the ability to evaluate their own learning. To do so, we need to change their mindsets, build up their confidence, encourage reflection while self-learning and develop their collaborative skills. There is a need for our students to view things differently, critically and creatively (Pan, 1999). As we would very much like our students to be life-long learners who would constantly upgrade themselves in this knowledge economy, we need to come up with an innovative and practical learning platform that allows them to do elearning any time, anywhere, and most importantly, e-efficiently and e-effectively.
DeRienzo (2000) highlighted that in on-line learning, interaction is the key factor and passive "lecturing" is deadly. She suggested the concept of Active Learning as an alternative to Passive Learning. Students shall become engaged participants instead of being passive recipients. Professors shall play the role of facilitators, mentors and coaches rather than an information broadcaster. Students shall be evaluated based on their problem solving skills, rather than focusing on how much material they could memorise and regurgitate. The approach adopted shall be objective driven and not content driven.
According to Harasim, Hiltz, Teles, and Turoff (1996) , social communications is an essential component of educational activity. According to Galusha (1997) , one of the main barriers to on-line distance education is the feelings of alienation and isolation reported by students, and students' motivation has a major effect on the attrition and completion rates in the course, regardless of institutional setting. It will be difficult for learning to take place when the students do not have a sense of ownership with their individual learning and the spirits of togetherness with their fellow cohorts. In a like manner, Palloff (1999) stressed that developing a sense of community among students is one of the critical factors in ensuring the success of online learning. The learning community provides an environment for learning to take place during online sessions (Palloff, 1999 ).
E-learning can bring people together to discuss ideas and share information, and it has the potential for being a highly efficient, effective, innovative form of education and training. Because it provides more flexibility for learners in the ways and times they learn, they should develop more interests in lifelong learning. Instead of having an instructor tell them where to access information, what to do, learners are more likely to share with instructors what they have found and how much information is available. They are also more likely to continue their education and training on their own in future (Porter, 1997, pp. 16-20) .
iNTUition -for Virtual Classes
iNTUition, a brand name to infer "in tuition", is an on-line learning software application whereby the professor can conduct a live lecture or tutorial without the need for a physical classroom environment. It is a user-friendly synchronous teaching and learning tool that enables professors to conduct classes, meetings, seminars and even coaching or mentoring online sessions. The professor and students can attend the live session from anywhere outside the boundary of a traditional classroom, so long that they have access to a network. In other words, they could be located on campus or at home, and could even be physically apart in different time zones.
By logging onto iNTUition (via campus wired or wireless network, or home dial-up/high speed modem), the professor can have the lecture proper conducted on-line: he could broadcast his teaching materials to all his students in the class, with his voice and video transmission synchronized with his pace of teaching. The students can ask question by clicking the "Ask Question" button on the software application and they can even annotate or write over the presentation whiteboard to illustrate a point. The professor could grant a particular student the floor to become a co-presenter -this is useful when there is a need to do a student presentation. The system also comes with a polling feature that the professor may use to ask a quick question and gain immediate feedback. The results will be shown as a percentage histogram. This also allows the professor to adjust his live lecture presentation based on the feedback indicated. There are also indicators from the students' software console to tell the professor in a subtle way that the pace of the lecture is too fast or too slow.
An example of iNTUition on-line session is shown in Figure 9 . iNTUition is an on-line collaborative system powered by Interwise Enterprise Communication Platform (http://www.interwise.com). 
aNTUna -for mobile learning
At present, with the proliferation of students' notebook computer/tablet PC ownership and growing usage of our wireless network, edveNTUre is easily available any time, any where, to anyone on campus and elsewhere with network access. As part of edveNTUre services, aNTUna, sounds like the "antenna" for radio communication, is a service to embody mobile e-learning applications on portable devices such as Personal Digital Assistants (PDA), handphones and notebook computers. Currently, we have two services under this initiative, namely aNTUna Blackboard toGo! and the aNTUna video projector system.
a) aNTUna BlackboardToGo!
BlackboardToGo! is the first aNTUna initiative rolled out in the academic year 2002-03. This software application allows content located on edveNTUre Blackboard server to be downloaded to PDAs for off-line browsing. With this application, students are able to revise their lecture materials while they are traveling and on the move. It runs as a supplementary channel to the wide-used Avantgo service commonly used by PDA users for accessing news, information and other reading articles. Lecture materials in Microsoft Word, Excel, PowerPoint and Portable Document Format (PDF) and other file formats can be viewed with the necessary third party tools and viewers.
b) aNTUna Video Projector
The second aNTUna initiative is the use of wireless video projectors in 60 tutorial rooms (under the first of three phases) on campus Prior to the start of the tutorial session, the professor can locate the networked video projector in the various tutorial room from the convenience of his office PC or notebook computer. He can quickly transfer the relevant teaching material to the video projector remotely via the campus wired or wireless network. With this new setup, he does not have to worry about lugging on his notebook computer and messing around with video-computer screen projection as the essential teaching materials have been pre-loaded onto the networked video projector's storage space.
During the tutorial class, the professor can then do his presentation using a remote controller. In addition, when there is a need for student presentations, they could use their notebook computers to send their presentation document to the video projector in the tutorial room using their PC wireless link. Thereafter, the presentation can be done by the student without the need to connect the monitor cable and sometimes problematic video signal synchronization process that would hold up the class. The professor and students can also access to World Wide Web using the build-in Internet browser that is embedded within the network projector. The ease of convenience that wireless video projector brings helps to cultivate collaborative learning further as both professor and students are now able to "show-and-tell" opinions quickly.
Feedback of the User Community to e-learning
A recent two-week poll conducted in October 2003 was conducted to gather information on users' satisfaction levels, needs, opinions on additional features as well as general feedback. The purpose for gathering such data was to:-1. Gather timely and relevant data for use in evaluation and planning processes; 2. Be accountable for the performance of the e-learning portal in the University, and, 3. Enhance the Centre's service to the NTU community by web-publishing the results.
To facilitate the data collection, the survey was administered through the edveNTUre course-site system by batch enrolling all staff and students (1,321 staff members and 21,223 students) into 2 separate course-sites. The surveys, which consisted of 22 questions each (multiple choice and free response), were developed using the survey feature in the course-sites. A portlet module that linked the users directly to the surveys was deployed on the home page of the e-learning portal (my edveNTUre). This module allowed for easy and direct access to the questionnaire, as well as provided daily live updates of the results. E-mails (with direct URL links to the surveys) were also sent to the NTU community to boost the response. An incentive for responding to the survey was a chance to win a ticket to a public educational-cum-entertainment event. 60 tickets (3:1 for student:staff ratio) for the winners were offered, and names of winners drawn daily were updated at the main edveNTUre course-site.
The core questionnaire sections were:
• Overall satisfaction levels with edveNTUre • Usability of edveNTUre • Desired features of edveNTUre • Usage patterns • Improvements/general feedback (free response)
Summary of Results
A total of 141 staff (10.6%) and 2771 (13.0%) students responded to this 2-week survey. It was observed that most of the responses were gathered in the initial days of the survey period (more than two-thirds of the students answered in the first week, and more than half of them answered in the first 2 days). More than half of the staff members responded to an e-mail reminders that contained a direct hyperlink to the survey, but students were less responsive to the e-mail reminder.
The following observations were noted in this survey.
a. Overall satisfaction, usability and accessibility of edveNTUre A high percentage (87% students, and 88% staff) indicated that they were satisfied or very satisfied with the course site system in edveNTUre. High scores (88% students, 79% staff) were also observed for usability of the e-learning portal. The system also enjoyed high accessibility; 75% of students and 76% of staff indicated that they do not have problems accessing edveNTUre. 87% of the students and 88% of the staff members look forward to using edveNTUre again in future semesters.
b. Desired features of edveNTUre
The staff and students hold similar opinions on the use of discussion boards and electronic portfolios. The most significant difference in the views held by the staff and students was in the area of recorded lectures. 93% of the students felt that an archive of recorded lectures in the course-site will be useful. This is in contrast to the 27% of staff who share the same view.
c. Usage patterns 16% of the staff access edveNTUre on a daily basis, but about half (52%) of the students access it as often. About half of the staff members spend an average of less than an hour in a typical week on edveNTUre. The students registered a higher usage level; half of them (51%) spend an average of at least 1-5 hours on edveNTUre each week.
d. Other observations 90% of the students use some form of instant messaging software (e.g. ICQ, Yahoo messenger, MSN), and 1 in 6 students surveyed own a personal digital assistant. About half of the students own a notebook computer, and 1 in 9 staff owns a tablet personal computer.
Details of the survey results are available online a. Student results: http://www.ced.ntu.edu.sg/resources/edventure/survey2003/studentsurvey2003.htm b.
Staff results: http://www.ced.ntu.edu.sg/resources/edventure/survey2003/staffsurvey2003.htm Feedback from users, both academic staff and students on the usefulness and usability has been generally positive with regard to the use of edveNTUre. E-learning will aid the objective towards the goal of training the student community to be effective knowledge workers. When they join the workforce, it is hoped that their future employers from business and industry will find them effective in the creation, use, application and exploitation of knowledge in the digital economy.
The technology has also made it possible for students to learn anytime, anyplace or any device. The augurs well the potential of life-long learning in the digital economy. The process of due diligence in system specification, design and implementation is important and critical for our success. Having an academic to lead the e-learning initiative has been appropriate in our case, though one would venture to surmise the outcome if it was led by IT staff.
Staff and faculty development is important -as they are the beginning of the e-learning food chain, it is important that they are enabled and facilitated in the transition and introduction of e-learning from the traditional teaching environments. In that regard, the edUtorium initiative has been successful with its program of staff orientation, training, faculty development, publications and other support programs.
Mistakes in e-learning can be very expensive -for the institution, its community of professors and students. Some case study has shown a negative perception of its capability and potential due to a wrong choice in platform, policy or practice. A process of due diligence, therefore, can have significant impact not only of the e-learning initiative, but in the strategic evolution and adoption of e-learning in the institution. e-learning is evolving and growing. The analysts have projected very optimistic projections in the growth and impact of e-learning as an industry and a component of IT industrial growth. Today, the industry is speaking of standards -a sign of critical mass and maturity of the industry and business. Defining standards is challenging, and can be decisive in how fast the industry will grow further in the future. Elearning has been regarded as the next killer application on the Internet (Moore & Jones, 2001) . It has made into the cover of Fortune magazine, as well as creates new industries of publications, content, and management systems. E-learning will enable and facilitate life-long learning -and the way people (young, old, the student, professional and the public) will learn in the future. Although some might argue that some bubbles have burst, the Internet and e-learning has established new modes of learning through the use of technology with an impact that can be seen at every strata of society, but more significantly, at every strata of the educational system.
